A semi-synthetic repertoire of intrinsically stable antibody fragments derived from a single-framework scaffold.
We report the design, construction and use of an antibody bacteriophage display library built on the scaffold of a single-chain variable fragment (scFv) previously proven to be functionally expressed in the reducing environment of both bacterial and plant cytoplasm and endowed with intrinsic high thermodynamic stability. Four amino acid residues of the third hypervariable loop (CDR3) of both VH and VL were combinatorially mutated, generating a repertoire of approximately 5x10(7) independent scFvs, cloned in a phagemid vector. The ability of the antibody phage library to yield specific binders was tested by biopanning against several antigens. Successful selection of fully active scFvs was obtained, confirming the notion that combinatorial mutagenesis of few amino acid residues centrally located in the antigen-binding site is sufficient to provide binding specificities against virtually any target. High yields of both soluble and phage antibodies were obtained in Escherichia coli. Maintenance of the cognate scFv antibody stability in the newly selected scFv fragments was demonstrated by guanidinium chloride denaturation/renaturation studies and by soluble antibody expression in the bacterial cytoplasm. The antibody library described here allows the isolation of new stable binding specificities, potentially exploitable as immunochemical reagents for intracellular applications.